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_in the amount of _ 


A duplicate copy of this sheet is enclosed. 


A check in the amount of $ 790.00 is not enclosed to cover: 
[X] the filing fee 
[ ] Other: 

The Commissioner is hereby authorized to charge payment of the following fees associated with this communication 
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[j Any patent application processing fees under 37 CFR 1.17. 
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UNITED STATES PATENT & TRADEMARK OFFICE 


Re: Application of: 


Torn IMAMURA et al. 


Serial No.: 


Not Yet Known 


Filed: 
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HEPARIN-BINDING PROTEINS MODIFIED WITH 
SUGAR CHAINS, METHOD OF PRODUCING THE 
SAME AND PHARMACEUTICAL COMPOSITIONS 
CONTAINING THE SAME 


SUBMISSION OF APPLICATION FOR FILING DATE 


Assistant Commissioner for Patents 


July 22, 1998 


Washington, D.C. 20231 
Sir: 

In accordance with 37 CFR 1.53 there is submitted herewith for filing in connection with 
the above application, and in accordance with 37 CFR 1.53 (b), for assignment of a serial number 
and filing date, the following: 

1 . A specification in the Japanese language. A verified English transaltion is not 
enclosed. However, a verified English translation will be submitted under 37 CFR 1.52(d). 

2. The appropriate filing fee, i.e. $790.00, is not enclosed, but will be submitted at a 


3. This application is not accompanied by a signed Declaration or Oath and Power 
of Attorney. However, a Declaration will be submitted. 
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I hereby certify that this correspondence and/or fee 
is being deposited with the United States Postal Service 
"Express Mail Post Office to Addressee" service under 37 
CFR 1 . 10 on the date indicated above, in an envelope 
addressed to: "Assistant Commissioner for Patents, 
Washington, DC 20231". 
DAVIDSON, DAVIDSON & KAPPEL^fcLC 


leter date.. 



l 


382.1019 


The Declaration will set forth the names, addresses, residence and citizenship of 
all of the inventors, as follows: 

Torn IMAMURA 
2-20-12-1301, Senju-Azuma, Adachi-ku 
Tokyo 120-0025 Japan 
Citizenship: Japan 

Masahiro ASADA 
7-604 Ninomiya Danchi, 4-8-3, Ninomiya, 
Tsukuba-shi, Ibaraki 305-0051 Japan 
Citizenship: Japan 

Syuichi OKA 
1 133-2, Nagakuni Higashimachi, Tsuchiura-shi, 
Ibaraki 300-08 17 Japan 
Citizenship: Japan 

Masashi SUZUKI 
4-1 10-301, Azuma, Tsukuba-shi, Ibaraki 305-0031 
Japan 
Citizenship: Japan 

Atsuko YONEDA 
B201 Vila Inarimae, 24-18, Inarimae, Tsukuba-shi, 
Ibaraki 305-0061 Japan 
Citizenship: Japan 

Keiko OTA 
M2-3 Shihoh Residence, 2-18-33, Umezono 
Tsukuba-shi, Ibaraki 305-0045 Japan 
Citizenship: Japan 

Yuko ODA 
203 Taiyo Residence, 1-12-17, Ninomiya, 
Tsukuba-shi, Ibaraki 305-0051 Japan 
Citizenship: Japan 
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Kazuko MIYAKAWA 
202 Numajiri Apartment, 17-21, Inarimae, 
Tsukuba-shi, Ibaraki 305-0061 Japan 
Citizenship: Japan 

Noriko ORJKASA 
205 Ohyama Heights, 22-10, Higashiarai, 
Tsukuba-shi, Ibaraki 305-033 Japan 
Citizenship: Japan 

Chie ASADA 
7-604 Ninomiya Danchi, 4-8-3, Ninomiya, 
Tsukuba-shi, Ibaraki 305-0051 Japan 
Citizenship: Japan 

Tetsuhito KOJIMA 
5-16, Oritochou, Showa-ku, Nagoya-shi, 
Aichi 466-0858 Japan 
Citizenship: Japan 

The Declaration will appoint the undersigned as attorney. Please note the correspondence 
address: Davidson, Davidson & Kappel, LLC, 1 140 Avenue of the Americas, 15th Floor, New 
York N.Y. 10036(212) 997-1028. 

According to the provisions of 37 CFR 1 .53, a filing date should now be accorded this 
application, which date is the date that the above application parts are received in the Patent and 
Trademark Office. 

Respectfully submitted, 


DAVIDSON, DAVIDSON & KAPPEL, LLC 



Ctffiord M. Davidson 
Reg. No. 32,728 

DAVIDSON, DAVIDSON & KAPPEL, LLC 
1 140 Avenue of the Americas, 5th Floor 
New York, New York 10036 
(212) 997-1028 
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£fe5fc. 'N^'J >;<?n, tefr-ZhffiW&fflf&%tf&m=P (fibroblast 

growth factor, KIT, r FGFj titto ) y r Z V - KftmtsftZ* >'<?M 
IkZfJtcoWUfc (fibroblast growth factor homologous factors)(i. ^M.it^ 

btiti^: 0 ^ Lxmrn^mmmmmT-^^o^^ ] ) >&&&?y'<t%&^'< 
»j yt££-mmt£mt(Dm£Mtitzm&, staffs 
^mm^itL. zo&m&mtL. mmzit-t%m&cD&&ztfimt>nx 

a^ij >^tt^>/^R N fj^TkFGF? r ^ U-JC5HS£ft 
Z*y'*?nRtfze>mMfce>&1&fcS$L. 7x/^^'>l^lil GsiT\ r 

mmmt<^^^^~^mmm^^x\t ! m^nx^tii)^tzo m^ttx, fg 
f-6 jco^t. ^^^n^m^^-Mmm^^m^^^mm^^x^^ntz 

mmit^Mm ltv^ u y^\^ y'<?MtN-mmmt tzm-mmm^^^ 


i 


ffifiM*! * - ^ * 5 ° 

ftc^twu^M^ ry 3 *w^J*^ N-s»«x«o-fi 

e ^t5^.J^>"?W- BIT© (a) *fctt (b) ©uW 
( a) 3, 5, 17, .9, 2!, 2 3 , 2 5 , 27*fc<*29© 

Cb>E***K 3 . 5 . 17, 19, 21, 23, 2 5 , 272 fc «29© 


2 


^ft^>/^fO!!i^"e*o^ WIS: 
(b) ^&*gcDNA£f£3! / <? ^-(Cl&^-iA&X*!. 

^trcii^ttif 5ff8ao*ffi*Stt1-*o ***<«S[»^i6*^«^y = 


KwnnmwMmm.^) mm ^ m 

H5W\ S/FGF-la-II *5«fc^»M**FGF-la©HUVBC {i^lT 3 DNAi^UM 
i6i i N S/FGF-la-II feJ:^m0**FGF-la©»^^ J ^ »»^tt*>^ 
H7ti. S/FGF-la-II «fc ^»0ft*FGF-laO h U 7> v V ic*t* Sffiffitfe* 
m 8 N-FGF-6/la-IV*5 J:^»***FGF-la©HUVBC iC*hT£DNA £rJ&ffi 
|9(1 S/FGF-la-II (Dv^iVl»^to 

^Vym&^^^ty'^^XM, mWlchLTii. FGF7r^J-^« 


tLx\t. mwmi^i. ym&tkt&mmmnmttR* (hb-bgf) . ifn 
(pdgf) uz&mfbtiztK cnimfczn&bv'zteu^o 
K?yri ^) -izmtzm^ttz^mmom^mmitLx^ fgf-i~io^. 

FHFCfibroblast growth factor homologous factor)-l ~4/;^t>tltl>^ 

J^T® (a) tfcti (b) (D^1rftfr(D?>^?1i-Z&^r 

(a) EWWK 3. 5. 17. 19. 21. 2 3 . 2 5 . 27*fcl*2 9© 

(b) E*J#^L 3 . 5 . 1 7 . 1 9 . 2 1 . 2 3 . 2 5 . 2 7 tfc»2 9© 

E^IJ«K 3 . 5 . 1 7 . 1 9 . 2 1 . 2 3 . 2 5 . 2 7 ^2907; 
;lI^J^ftl.^> / ^I^ ^l^tl S£?lJ#^2. 4. 6. 18. 2 0. 2 
2 . 2 4 . 2 6 . 2 8 ££#3 0 © D N ABE?lJ(-<fc *5 ^^tl^ - K£ftSo C 
n£©*>'<*««^ FGF^r ^ »J-tiJl^SH^©^^^KE^©flb. «8© 

i^mmmx^o^^) E*j£KK*$n*:c dna*<-- 
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^timmmn^mn^to wtt^N-siit«, ^^^^ 

^^v^^^) tt^SBtfsnrfc'K ^WA£*«E?»J*Bl3ii^ 
-r 0 znt><Dtfr,mt^mw, H-mmm&zvo-mmm*. *©««6£f£#-a-*.is 


Z^lfZCtfr-CZZ^-??- K&3- F^cDNAi^'J 9 

U v^gCDcDNAWu DDBJ (B:fcDNA-r <h* 

ffi^OmRNAj: ^ RT-PCR (i£fc¥PCR)^T-5 - <t ic£ o T. K#T^5o 

>/^^cDcDNA^N-M^iI©^^^^^-i^^^"C^a<^^ K& 
CD^iji LT, Asn-X-Thr. Asn-X-Ser (E*J4u X te7°o y >JBW©£.*©T S 

* w< * g©cDNA£o-MM©ttfin£^tf s - i ^fE^n-e* s F£ ? 
- K^"ScDNAi5>f Y- h u cn&mxntem^mmm^? * -tcffl^tTo 


LT\ Ala-Thr-Pro-Ala-Prori^tf £tl£ 0 

fiJx.if^e»**©pBR322. P UC18 , £ft££S«ll£ft/cpET-3c 

F£*R^&t^&£ LTte. Mx.i^T.Maniatis^. Molecular Cloning, Cold Sp 
ring Harbor Laboratory, p. 239 (1982) 

mm^vmm cot. rii^i^,^; k-t* 


K>£ LTOTAA . TGA ^ tz (iTAG UU^c £ bid^n -xV >^'M 

SPOiyn*-^-. SP02:/p^-^-. penPya^e- 
«^»#-C*S«^tcti N PH057°p^-*-. PGK ^o*-^-. 
GAP ^P^e-^-. ADH ^Pt-^-^t'iWbtlSo ^^^fjtJlffl^ 

©pBR322. pUC18 ^^StC*^$n^^ ^-tt^^if * ^ tA^t 5o 

^7X; K{d^l^iAt;^Si LT(i> 0tf*.i£T. Maniatis^. Molecular Clonin 
g, Cold Spring Harbor Laboratory, p. 239 (1982) izmiR<Djj&ts:£1)<1glfZ> 

T&<fc<U ft^S (M^-tfBacillus subtilis DB105X (0>J*.WTPichia pas 

to ris, Saccharomyces cerevisiae) . mmffi (M/Ui'COS cell, CHO cell, 
BHK cell, NIH3T3 cell, BALB/c3T3 cell, HUVE cell, LEI I cell) . M&M 
(ffljitf. Sf-9 cell . Tn cell ) ft if^J^f 3 £ t&X*£ Ctl^J^S 
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i^it^nifYPDWMl-^o Hf±*<l&^*fflSa7?*n(^ Dulbecco 

1 0 


^wommmum^^) >*g£&*>'<*5Ui. ^w^^aM*^ 

no)iii:»^^^-ti:^^/iicj:o^$-it§o torn, mm*i&KM%u*>'* 

mtit, ^#a<jict*. M^^ss. mm®m, nk-gmm. -w&m 

i i 


mm^'**) y^tmi, mm^m^m^t^mn^is.^ tuwfe 

m <fc # :/ -t? ;l/#J ft if© gli£*U5£ tf iLTU^o 

te. 0. 0000000001-1. Ofi*%liJg if fttefJ^o 
igliMit M*-«'tK flf^ <f*x *=i^©ifc?L 

0. OOOl — lOOmg^B^f- 1 SfctSrHI^ffl-f i*^]^$tLSo 

^momMauaM^v ^tnt:?- v-f&mfcT (ge^js^ 

2 . 4 . 1 8 . 2 0 . 2 2 . 2 4 . 2 6 . 2 8 3 0 <D D N AWZ&l&^tl*: 

^XmSW^^^K^FERM BP-6428. FERM BP-6424. FBRM BP-6427. FERM 
BP-6431. FERM BP-6429. FERM BP-6430. FERM BP-6423. FERM BP-1625 IS&Zf 
FERM BP-6426(IT. ?^9^9^10Bt:flt$ntl^o 
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mmm 1 ] 

1) S/FGF-la-I I KOfll^ 

1. b h U jl ^ K?7 > cDNA fr^ff* 

phR7A8te. hF'JaO K#>£> cDNA (PCR##J) £ pBluescript II (KS+) ? 
n- — EcoR V «WALfc^7X S KT**5o T-fe>y^>3> 
#-«§■ D13292 {C^ftS mRNA ffi^KD?^ 7 #gj^£ 2610 #g£T&^fr ( 
B.B.R.C. Vol. 190, No. 3, p. 814-822, 1993 0 

cn* pvu ii -e^Htu *§£ft^ 2,232Jes*f© mmftzmmtLx pcr 

(Polymerase Chain Reaction: # >J ^ U- X^IISiS) ^rft^^o zf^J^—t 
LT # 109 (5'-TTG TCG ACC CAC CAT GGC CCC CGC CCG TCT-3' ) (S£^iJ# J t 7 ) 
# 111 (5' -TTG ATA TCT AGA GGC ACC AAG GGA TG-3' ) (ffi?iJ#^f 8 ) 

ft^ffift^s EcoR V £<fctf Sal IT'~m^Jif L fc 0 #£>n*i. 268 ±&X>tf©/< 

2. FGF-la/pBluescript II (KS+) 

b h FGF-1 cDNA £H§!l<h U # 967 (5' -GCG TCG ACA GCG CTA ATT ACA AGA 
AGC CCA AAC TC-3' ) 9 ) 43«fctf # 630 (5' -CCG AAT TCG AAT TCT TTA 

ATC AGA AGA GAC TGG-3' ) (ffi^J^ 1 0) ^7-f7-iLT PCRRJfc^To 

fcij&. EcoR I fecfctf Sal It?r.Mlaj»f Lfio #s>n*u 422 i&x*f©/<> 
#Hfl&fcHU £tl£> EcoR I, Sal I T?nM-#JBr Lfc pBluescript II (KS+) ^ 
n-^->^^- ( 2934 &g*f) ic^ALTs FGF-la/pBluescript II (KSI) 

FGF-la/pBluescript II (KS+) £ Aor51H I fc<fcO* Sal raiS&yPHt U f# £ 
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3. S/FGF-la-II 5it{E^©ff^ 

th'Jaf K#>£> PCR^t!© BcoR V/Sal I $rK\ FGF-la/pBluescrip 
t II (KSO© Aor51H I/Sal I BrJt* DNAil^SfS(C#t U S/FGF- la- II/pB 1 ues 
cript II 9-*%fco SbKCft^ EcoR Ifc^tf Sal ITr-EOT 

U ffbtlfc, 678 ^S^©/<> K^^MHiL/Co Ctl^ EcoR I, Sal I T 
-MiflUfrLfc pMEXneoffc^* (5916±&^>tf) JCjfALT. S/FGF-la-I I/pM 
BXneo &mz 0 Be^J#-^ 2 Otg^ge^J^^tTo 

2 ) S/FGF-la-I I CDH3t 
#£>ft/c S/FGF-la-I I/pMEXneo£ r ; ^7 3 >Siaot CH0-K1 *fflflS ( 

3) N-FGF-6/la-IV KOfit^i 

1. -^X FGF-6 cDNA IffrOM 

FGF-6 cDNA %m%Ht U # 1048 (5* -GCG TCG ACC CAC CAT GTC CCG G 
GG AGC AGG ACG TGT TCA GGG CAC GCT GCA GGC TCT CGT CTT C-3' ) (S£^J#^- 1 
1 ) # 968 (5' -GCG ATA TCC AGT AGC GTG CCG TTG GCG CG-3* ) (S£?iJ# 

^12) ^7°7^^-iur pcrsj^^Ito/co t&m&Kmmzntz wmmtt 
y&nmtm^jiQfrmL, ;n<&a*t, ecor vts&tf sai i-er.mv3 

2. N-FGF-6/la-IV+y 5iIfc?©fM 

7^7X FGF-6© PCRj^O EcoR V/Sal I WtJt\ SlO* FGF-la/pBluescr ipt II 
(KSOO Aor51H I/Sal I 8fr)t£ DNAii^SjS(c:#t L. N-FGF-6/la-IV/pBluescr 
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ipt II (KS+)^ tZo EcoR W&tf Sal IT~fi#J#rL. 

n^tltz, 540 J£S^©'<> K^itttftL/Co Cti^ EcoR I, Sal I Tr.M 
MLfc pMEXneo^m^^ 9- (5916±M*D IC#ALt, N-FGF-6/la- 1 V/pMEX 

neo £#/co coMi^^-ft ae^j#^-4 o^sae^j^tro 

4) N-FGF-6/la-IV <Df£3! 

±5Ex S/FGF-6/la-IIil5l#i- N-FGF-6/la-IV/pMEXneo£ CH0-K1 Mfcitfe 
?|AU N-FGF-6/la-IV ^i§*±?*4 J ^^M$ i±f^o 

5) 0-FGF-6/la7°5X i K©8I^ 

1. N-FGF-6/la<NQ> 5itfc?©fFJ& 

N-FGF-6/la/pBluescript II (KSO ^*-£§£M£L. # 105 (5' -GCG TCG 
ACC CAC CAT GTC-3') (Be^J#^ 1 3 ) *5<fctf # 124 (5' -GCG ATA TCC ACT AGC 
GTG CCT TGG GCG CG-3* ) (BE^J#-f- 1 4) ^y^d'^-iLT PCRSJS&ffo 

£±im. EcoR V ^ctt/ Sal ITrt^Ji L/c Q #S>n7t. 130 F£s 
FGF-la/pBluescript II (KSO © Aor51H I/Sal I§rJt<h*J- DNA^&fGJCtit 
U N-FGF-6/la<NQ>/pBluescript II (KS+) ^?*-£#fco 

2. 0-FGF-6/la 4^ 5itfcT^fPJ& 

N-FGF-6/la<NQ>/pBluescript II (KS+) £ft&<h # 098 (5* -GCT GGA GGA 
GGC TGC TAC TCC AGC TCC AAA CCA TTA CA-3' ) (BB^J#-§- 1 5) fcitf. # 116 
(5' -GCC GCT CTA GAA CTA GTG GAT-3' ) (@£^IJ#^ 1 6) 

& PCRKJfcSrm^ #H^5^fI£nfc 210±&**fc7V<> K£*»$8L. CO PCR 
# 115 (5' -AAC AAA AGC TGG GTA CCG GG-3' )£r^5 ^- <t Lt- & P 
CR^jS^ftofCo #^Wi-it"I'I$tl/c 631±&K*ftfV<y K£m^*l&f-<fc 9 #81 
Ls dft£tttfk f»SS8L EcoR I £<fctf Sal IT~MflJ»r Lfc 0 If^ft/c, 55 
8 M^O^>K^, #ji§tt&L*:o dti£. EcoR I, Sal I Tr.mu»rL/c p 
MEXneo^^^^^ 7 - (5916±&S#t) {-If ALT, 0-FGF-6/la/pMEXneo^#^ 0 C 
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6) 0-FGF-6/la®f£5t 

±i£<7)S/FGF-la-II tmWz 0-FGF-6/la/pMBXneo £ CH0-K1 m^^MB^m 
AU 0-FGF-6/la^i##±?t*{c^^$-{±/Co 

7) *JH^T<£>FGF-la<£>§£^ 

t&CDt&tQ&^tltzh b FGF-la cDNA OEcoR K Sal I r.M^JifirJt^ * 
Jl®ffl3t5l^ ^--?£><5pET3c fc"o f#^tlfc^^^-T-^:mMBL21 

]_> K ) ^i|It^:ii:<tot, iAlWM^^lfco 
:®I#**i6, MWM?^^^-c!:{Cj:orFGF-la^M$^ £&±fc#fc 

8) KN-^U 3->^--fe* F&Si^SN-gfJBgSlOlSfc* 

(^M 1 #1) ^'J t o-X t*-XT?«aiL^N-FGF- 

6/la-II SfcHLfco NP-40(»«£1X)' . 

h UX^M«(PH 7.5). KN-^U 3S/^~fef F(0.3 U) 37°C 

t-mL/:^ ioo °c-e3^r B l5a^LT^^s^^±*^o 

±15. *JfeM© -5 ri. h hU K# > c DNAifitOfF^J ^ r l. ^ 
XFGF-6cDNA®?ltC)fP^j "TfiE^fc P CR^7^"7- (#111, # 968) 

^fC^^I"^ C i«d«J: oT, H^OS/FGF-la. N-FGF-6/la ^MtSCt^T' 
CC^^AcDNAWWWIff 8, 2 0, 2 2, 2 4 , 2 6, 2 

8 iCTJ^o 

_h§EU r2.0-FGF-6/la*^ ^itte^ftfiSiJ Tr^/i P 

C R }cffll^£#|M&S/FGF-la-I I/pBluescript 1 1 (KS+) ^N-FGF-6/la-IV/pBlues 
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cript IKKS+) fcir&EH^^ilCcfcoT. <fc h ^ U P C R -f? J "7- (# 098, 
#116, #115) £&^tegE^JI£^M-^£C<hl£«£oT. * £ Wi^Ojf 
^t^Ciiaot, ^^O0-FGF-6/la^fp^t-^-i^-e^6 o C©<fc?tt 
c DNAK^iJ©^j^ie^]#-^3 0 ic^-To 

CsSifcM 1 ] SDS m&m^L'&W) 

&m FGF-ia muM^no^mmmm\\itmM^i]u^tz^<v tp-x 

ff-X£&£N&. as. (SDS, 2-^;i/^7°hi^y-;i/^W) 

U ^ft£ftfc^6R£!»ch L/c 0 12.5 %T9VJ\<TZ Vffr*m 
^ SDS. 2-y ;t/7^y / wi^^T^t^M^rfr^. — b o-feyun-x 
Jg&icm^fftfcfe^^ $l FGF-1#? n-^Uftftu S#-7-^t^^^^^^-^ 

£tkiTo HI*. A)«S/FGF-la-II ©SDS«mm»ljEI^. B)«. 
L/-cFGF-la (U-VaX N-FGF-6/la-IV KN-r 'J 3 S/^--fcf FT^S-f 

aci{Ci^N-M*ili^I^*L/-cN-FGF-la-IV (l/->b)> N-FGF-6/la-IV O- 
>c)*5«k^0-FGF-6/la ( U - >d)<DSDS^#m^&IfrgI&^o 

d*Sfc#] 2 ] DNA ^^{JEiiStt 

HUVEC (t b8I^E£*Jfc^ftJ£M) ii 15 X lfoM#£TT&FGFtt<i:©fi 
mS^^^^-^i*iI&M^^#±^^o CO^-^tKlNc&Wc HUVECic S/F 
GF-la-II, N-FGF-6/la-IV, 0-FGF-6/la $>2>\,^tefzmM-e£.M£-&tz FGF-la £ 

1. S/FGF-la-II© t hJfllWrt^fflfla^ODNA^^iEji^^ V 

S/FGF-la-II itfc^AffiflS^&lfo^^©®!'^*^ PBSic*f LTig#T?&. 
/\/n°.; >Jt#T (5 /zg/ml) . ifcS^ii'S^'J >#*#TT\ HUVEC © DNA^rtft 
{Eai*£t£&tE'<fco ^©*£J!. S/FGF-la-II ti, M^t'^ltz FGF-la <t li 
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^fctK U HUVEC© Wk&f&&l£MLtz (1115) 0 

2. N-FGF-6/la-IV©t MtotrtJ^MIfe^© DNA^-^iSit^^ 

N-FGF-6/la-IV itf5^A^§a©M»M^©ilKbiS*^ PBSK** LTSflr 
& x ys/N-ij y±t#T (5 ^g/mi) x fc^li^y >#*#T"e. HUVEC O DNA 
-&J?£{£il7£& ; £f^fc (1218) o %<D&m. N-FGF-6/la-IV «U 
A: FGF-la iimtiic: HUVEC© DNA^^iSii^ 3 & €©^^ 0, J>fe#tt(i 
IK. ^'J >#*#T-e«^H**FGF-laJ:^ t>&^DNA £j£{£it?£te&* 

HU5K2) -e#^n/cS/FGF-la-II ico^T. U >0fn#^P^fCo S/FGF- 
la-II <Dfrmffifa(DiS(l4t*&1&lz^s*V islz? t n-Xk-X^ 4 °C7? 2 B# 

^ ( PBS : phosphate buffered saline, pH 7.4) T?+#tCgfe?£& N 2. 5 M NaCl 

^.^^ _ t*-X«r^« Lfcffi^^^ cr ^ h V * -iC#t U NaCl©ffig&7S£ 
ICfc oTS/FGF-la-II £7§&L/c 0 
*I&0fi5feFGF-la{i#jl.O M NaCHfjElc&fcH $ ft* <D\Z.% U S/FGF-la-I I 

$>fttz (19) o H9-embtl^l.O M NaCH^O'h^t'-^-^Tte, SD 
S^ttIt»lOlSIs S/FGF-la-I I ©5>^#J k^Z- £*i£o 

mmm 4 ] fgf-u miam^n^mm^a 

FGF-la g&£eE©$H8ffl§&©»Kb^* PBSfcttLT+fl-fciSflrU 

^©-gp^ 56 °c^y-i(i 70 vic&m.Ltz pbs^jc 30 #p H n§M#. $>m^ m. 

U-Zl2\%m&WLtzfe, W 4°CO PBSM^t LT;ii#r L> Lfc 0 S/FGF-la 

-II (D^^mt, &m.&m(D'i%L, HUVEC <DDNA ^J&ffiii?g'f£t£^i~{ftL. 4 °C© 

1 8 


PBS X»\2m?$&Vrlfr& l Wt<Dltmz&r>X, WjiSiLfto 

^M., l2«%fflXi*. -kWsM&^ FGF-la X b^'* l ) r>XZ<Dfem*&Wi 
$nSi^ S/FGF-la-II iiv^'J >©WMf-llit> tlfco 

56°C. 30^©^^S-e(i^mm** FGF-la &&t Zfcbm 
t>$>1r, S/FGF-la-II 50 % ©?gfe&<g|#U S^3o£tt;6<fS]± LT ^ £ *> 
cDi^-x. btl/c (HI6) o 

mmm 5 ] FGF-ia mu^Bn^mm, mr^ts >; ^-t4 

FGF-ia mi&,m^n^mmm(DMUtmm^ pbs^ lt-b^-^u 

^(D-m^: PH 4.0 <D?^>MmffiWL£tzte pH 10. 0©^$^ h U 
-ei2^p H ^*fLx fW 4°C£> PBSJC^LTgflr Lfc&. it^iLfco S/FGF-la-I 
I (D^mt, HUVEC ©DNA U 4 °C©PB 

S T12B#F B 1il#f LtzUnt<Ditmz£-oX, ^Mlilto 

S/FGF-la-II te^^U >0#S©tIi:i^bf pH 4.0 OMliaott) 
iSi/v^Stt^^T^^-^n-r. f5tS^£f£©frJb&^a6fc>ft*: (1116) o 
pH 10.0 (DTJlst) 'Jlliaot, ;*c§§m*3fc FGF-la ^ i ^^^^r ^ 
&ld!>@!:b£-r\ S/FGF-la-II «i#j50X©$g&&&*# Ltfc *) . MTJltlV&fe 
ft(Co^TfefS]±^26^tlfc (|6)o 

CKI&0I 6 ] FGF-la mflKSeR©4S:Sfie^«P»*^tt 

#@ FGF-la H^MSM©^»ia©ilKk^ite^PBS^*f LT+#i-3#f U 

^o-^ic^iftSo h 'J y->^ (o.oooi~o.i%) 37t:i? l ffiftfi 

|7C^tife^ S/FGF-la-II (i0. 001%© h U ^ -> >^SIT?88% . 
0. 0ire35X©&fe&£a^#t-£©f-** U *Ha^&3feFGF-laliO. 00ire58SL 
0.01!te6%fc£T?/<> Y^m^PLXisK), S/FGF-la-II teW&MftMMm 
iz1tf^Z&fcm<%±LX^?>b<Dk%z.h>tlti (127) o 

1 9 


E7U#^ : i 

®m<D£:t$ : 2 2 1 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

15 10 15 

Val Ala Glu Ser He Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

50 55 60 

Asp Leu Asp Asp Leu Glu Asp Ser Met lie Gly Pro Glu Val Val His 
65 70 75 80 

Pro Leu Val Pro Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr 

85 90 95 

Cys Ser Asn Gly Gly His Phe Leu Arg lie Leu Pro Asp Gly Thr Val 

100 105 110 

Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin Leu Ser 

115 120 125 

Ala Glu Ser Val Gly Glu Val Tyr lie Lys Ser Thr Glu Thr Gly Gin 

130 135 140 

Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro 
145 150 155 160 

Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn 

2 0 


165 170 175 

Thr Tyr He Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu 

180 185 190 

Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin 

195 200 205 

Lys Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 
210 215 220 

I£?'J#^§- : 2 
®m<D&% : 6 6 3 

mwm : mm 

ge^ijcDm! : cDNA to mRNA 


ATGGCCCCCG 

CCCGTCTGTT 

CGCGCTGCTG CTGTTCTTCG 

TAGGCGGAGT 

CGCCGAGTCG 

60 

ATCCGAGAGA 

CTGAGGTCAT 

CGACCCCCAG GACCTCCTAG 

AAGGCCGATA 

CTTCTCCGGA 

120 

GCCCTACCAG 

ACGATGAGGA 

TGTAGTGGGG CCCGGGCAGG 

AATCTGATGA 

CTTTGAGCTG 

180 

TCTGGCTCTG 

GAGATCTGGA 

TGACTTGGAA GACTCCATGA 

TCGGCCCTGA 

AGTTGTCCAT 

240 

CCCTTGGTGC 

CTCTAGATGC 

TAATTACAAG AAGCCCAAAC 

TCCTCTACTG 

TAGCAACGGG 

300 

GGCCACTTCC 

TGAGGATCCT 

TCCGGATGGC ACAGTGGATG 

GGACAAGGGA 

CAGGAGCGAC 360 

CAGCACATTC 

AGCTGCAGCT 

CAGTGCGGAA AGCGTGGGGG 

AGGTGTATAT 

AAAGAGTACC 

420 

GAGACTGGCC 

AGTACTTGGC 

CATGGACACC GACGGGCTTT 

TATACGGCTC 

ACAGACACCA 

480 

AATGAGGAAT 

GTTTGTTCCT 

GGAAAGGCTG GAGGAGAACC 

ATTACAACAC 

CTATATATCC 

540 

AAGAAGCATG 

CAGAGAAGAA 

TTGGTTTGTT GGCCTCAAGA 

AGAATGGGAG 

CTGCAAACGC 

600 

GGTCCTCGGA 

CTCACTATGG 

CCAGAAAGCA ATCTTGTTTC 

TCCCCCTGCC 

AGTCTCTTCT 

660 

GAT 





663 

sa?ij#-5§- : 

3 






2 1 


g£?'j©M£ : 1 7 5 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Thr Leu Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu 

35 40 45 

Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly 

50 55 60 

Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin 
65 70 75 80 

Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr 

85 90 95 

Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin 

100 105 110 

Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His 

115 120 125 

Tyr Asn Thr Tyr lie Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val 

130 135 140 

Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr 
145 150 155 160 

Gly Gin Lys Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 
165 170 175 

: 4 

2 2 


@2?|J<£>^:£ : 5 2 5 
m^KDUW. : cDNA to mRNA 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC ACGCTGCAGG CTCTCGTCTT CTTAGGCGTC 60 

CTAGTGGGCA TGGTGGTGCC CTCACCTGCC GGCGCCCGCG CCAACGGCAC GCTACTGGAC 120 

GCTAATTACA AGAAGCCCAA ACTCCTCTAC TGTAGCAACG GGGGCCACTT CCTGAGGATC 180 

CTTCCGGATG GCACAGTGGA TGGGACAAGG GACAGGAGCG ACCAGCACAT TCAGCTGCAG 240 

CTCAGTGCGG AAAGCGTGGG GGAGGTGTAT ATAAAGAGTA CCGAGACTGG CCAGTACTTG 300 

GCCATGGACA CCGACGGGCT TTTATACGGC TCACAGACAC CAAATGAGGA ATGTTTGTTC 360 

CTGGAAAGGC TGGAGGAGAA CCATTACAAC ACCTATATAT CCAAGAAGCA TGCAGAGAAG 420 

AATTGGTTTG TTGGCCTCAA GAAGAATGGG AGCTGCAAAC GCGGTCCTCG GACTCACTAT 480 

GGCCAGAAAG CAATCTTGTT TCTCCCCCTG CCAGTCTCTT CTGAT 525 

m^m^- : 5 

nmo&tS : 1 8 1 
SB^tJOM : 7; 7i 

mm 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Gin Gly Thr Leu Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu 

35 40 45 

Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly 

2 3 


50 55 60 

Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin 
65 70 75 80 

Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr 

85 90 95 

Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin 

100 105 110 

Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Ala Ala 

115 120 125 

Thr Pro Ala Pro Asn His Tyr Asn Thr Tyr He Ser Lys Lys His Ala 

130 135 140 

Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg 
145 150 155 160 

Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe Leu Pro Leu 

165 170 175 

Pro Val Ser Ser Asp 
180 


@^lj#-5f : 6 

: 5 4 3 

nmvm mm 

WM®ffi& ■ cDNA to mRNA 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC ACGCTGCAGG CTCTCGTCTT CTTAGGCGTC 60 

CTAGTGGGCA TGGTGGTGCC CTCACCTGCC GGCGCCCGCG CCCAAGGCAC GCTACTGGAC 120 

GCTAATTACA AGAAGCCCAA ACTCCTCTAC TGTAGCAACG GGGGCCACTT CCTGAGGATC 180 

CTTCCGGATG GCACAGTGGA TGGGACAAGG GACAGGAGCG ACCAGCACAT TCAGCTGCAG 240 

2 4 


CTCAGTGCGG AAAGCGTGGG GGAGGTGTAT ATAAAGAGTA CCGAGACTGG CCAGTACTTG 300 
GCCATGGACA CCGACGGGCT TTTATACGGC TCACAGACAC CAAATGAGGA ATGTTTGTTC 360 
CTGGAAAGGC TGGAGGAGGC TGCTACTCCA GCTCCAAACC ATTACAACAC CTATATATCC 420 
AAGAAGCATG CAGAGAAGAA TTGGTTTGTT GGCCTCAAGA AGAATGGGAG CTGCAAACGC 480 
GGTCCTCGGA CTCACTATGG CCAGAAAGCA ATCTTGTTTC TCCCCCTGCC AGTCTCTTCT 540 
GAT 543 

: 7 

SE^J©^^ : 3 0 

s£?ij©si : mm 

nm^mm m^mm ^dna 

TTGTCGACCC ACCATGGCCC CCGCCCGTCT 30 
: 8 

I2?fJ<£>^£ : 2 6 

mnom. mm 

TTGATATCTA GAGGCACCAA GGGATG 26 

ge?ij#-5f : 9 
@e?<l©^$ : 3 5 

mmm mm 

2 5 


GCGTCGACAG CGCTAATTAC AAGAAGCCCA AACTC 

BE?lJ#^ : 1 0 

I£?iJ©M£ : 3 3 

w>n<Dm : m& 

fi£^J©«m : WL®&Wt ^^DNA 
CCGAATTCGA ATTCTTTAAT CAGAAGAGAC TGG 

SS^iJ^ : 1 1 
mm<DM:Z : 6 4 
Se^iJCDM : M 
ilO^ : 

nmomm ^dna 

GCGTCGACCC ACCATGTCCC GGGGAGCAGG ACGTGTTCAG GGCACGCTGC AGGCTCTCGT 
CTTC 


S£?lJ#-§- : 1 2 
BE?IJ<Z>^£ : 2 9 
@£?l]©M : M 
§j£©££ : -*« 

h ^ p ^ - : w.mvt 

MF\<Dm.M : ftfc©M^ £-J&DNA 

GCGATATCCA GTAGCGTGCC GTTGGCGCG 

@S^J#-^ : 1 3 

: 1 8 

m^m. : 

GCGTCGACCC ACCATGTC 

m^m^r : 1 4 

: 2 9 

umcom : 

gaOifc : 

ninomm •. ^^dna 

GCGATATCCA GTAGCGTGCC TTGGGCGCG 

I£?|J#^§- : 1 5 
K?lJ©M£ : 3 8 


mm 

GCTGGAGGAG GCTGCTACTC CAGCTCCAAA CCATTACA 

@e?iJ#-§- : 1 6 
I£?l]©^£ : 2 1 

tmom : 

GCCGCTCTAG AACTAGTGGA T 

mnm^r : 1 7 

SB^iJom^ : 2 0 0 
K^iJCDM : T S 7 & 
h^oJ?- : ttil^ 

mn 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

15 10 15 

Val Ala Glu Ser He Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

2 8 


50 55 60 

Asp Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly Gly 
65 70 75 80 

His Phe Leu Arg He Leu Pro Asp Gly Thr Val Asp Gly Thr Arg Asp 

85 90 95 

Arg Ser Asp Gin His He Gin Leu Gin Leu Ser Ala Glu Ser Val Gly 

100 105 HO 

Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr Leu Ala Met Asp 

115 120 125 

Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys Leu 

130 135 140 

Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr Tyr He Ser Lys 
145 150 155 160 

Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser 

165 170 175 

Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe 

180 185 190 

Leu Pro Leu Pro Val Ser Ser Asp 
195 200 

K5U#-f- : 1 8 

: 6 0 0 

m<D& •■ — 

WZ&KDUM • cDNA to mRNA 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 
ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

2 9 


GCCCTACCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATGCTAA TTACAAGAAG CCCAAACTCC TCTACTGTAG CAACGGGGGC 240 

CACTTCCTGA GGATCCTTCC GGATGGCACA GTGGATGGGA CAAGGGACAG GAGCGACCAG 300 

CACATTCAGC TGCAGCTCAG TGCGGAAAGC GTGGGGGAGG TGTATATAAA GAGTACCGAG 360 

ACTGGCCAGT ACTTGGCCAT GGACACCGAC GGGCTTTTAT ACGGCTCACA GACACCAAAT 420 

GAGGAATGTT TGTTCCTGGA AAGGCTGGAG GAGAACCATT ACAACACCTA TATATCCAAG 480 

AAGCATGCAG AGAAGAATTG GTTTGTTGGC CTCAAGAAGA ATGGGAGCTG CAAACGCGGT 540 

CCTCGGACTC ACTATGGCCA GAAAGCAATC TTGTTTCTCC CCCTGCCAGT CTCTTCTGAT 600 

: 1 9 

K?iJ©^£ : 2 0 0 
I£?iJ<£>M : T S J & 
h p >? - : ttigft 

Met Ala Pro Ala Arg 
5 

Val Ala Glu Ser lie 
20 

Leu Glu Gly Arg Tyr 
35 

Val Gly Pro Gly Gin 
50 

Asp Ala Asn Tyr Lys 
65 

His Phe Leu Arg He 
85 

Arg Ser Asp Gin His 
100 

3 0 


Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

10 15 
Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

25 30 
Phe Ser Gly Ala Leu Ser Asp Asp Glu Asp Val 

40 45 
Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

55 60 
Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly Gly 
70 75 80 

Leu Pro Asp Gly Thr Val Asp Gly Thr Arg Asp 

90 95 
He Gin Leu Gin Leu Ser Ala Glu Ser Val Gly 
105 110 


Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr Leu Ala Met Asp 

115 120 125 

Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys Leu 

130 135 140 

Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr Tyr He Ser Lys 
145 150 155 160 

Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser 

165 170 175 

Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe 

180 185 190 

Leu Pro Leu Pro Val Ser Ser Asp 
195 200 

K^J#-^ : 2 0 
tlW^ : 6 0 0 

tmom : mm. 
h # o v - m&vt 

W.n<DWM : cDNA to mRNA 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 

ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

GCCCTATCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATGCTAA TTACAAGAAG CCCAAACTCC TCTACTGTAG CAACGGGGGC 240 

CACTTCCTGA GGATCCTTCC GGATGGCACA GTGGATGGGA CAAGGGACAG GAGCGACCAG 300 

CACATTCAGC TGCAGCTCAG TGCGGAAAGC GTGGGGGAGG TGTATATAAA GAGTACCGAG 360 

ACTGGCCAGT ACTTGGCCAT GGACACCGAC GGGCTTTTAT ACGGCTCACA GACACCAAAT 420 

GAGGAATGTT TGTTCCTGGA AAGGCTGGAG GAGAACCATT ACAACACCTA TATATCCAAG 480 

AAGCATGCAG AGAAGAATTG GTTTGTTGGC CTCAAGAAGA ATGGGAGCTG CAAACGCGGT 540 

3 1 


CCTCGGACTC ACTATGGCCA GAAAGCAATC TTGTTTCTCC CCCTGCCAGT CTCTTCTGAT 600 


nmm^r 2 1 

I2?lJ©^£ : 2 5 4 

w^n^m : r s j wt 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

5 10 15 

Val Ala Glu Ser He Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

50 55 60 

Asp Leu Asp Asp Leu Glu Asp Ser Met He Gly Pro Glu Val Val His 
65 70 75 80 

Pro Leu Val Pro Leu Asp Asn His He Pro Glu Arg Ala Gly Ser Gly 

85 90 95 

Ser Gin Val Pro Thr Glu Pro Lys Lys Leu Glu Glu Asn Glu Val He 

100 105 110 

Pro Lys Arg He Ser Pro Val Ala Asn Tyr Lys Lys Pro Lys Leu Leu 

115 120 125 

Tyr Cys Ser Asn Gly Gly His Phe Leu Arg lie Leu Pro Asp Gly Thr 

130 135 140 

Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin Leu 
145 150 155 160 

Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly 

3 2 


165 170 175 

Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr 

180 185 190 

Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr 

195 200 205 

Asn Thr Tyr He. Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly 

210 215 220 

Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly 
225 230 235 240 

Gin Lys Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 
245 250 

mmtt : 2 2 

mn<D^ : 7 6 2 
S£?iJ©M! : cDNA to mRNA 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 

ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

GCCCTACCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATCTGGA TGACTTGGAA GACTCCATGA TCGGCCCTGA AGTTGTCCAT 240 

CCCTTGGTGC CTCTAGATAA CCATATCCCT GAGAGGGCAG GGTCTGGGAG CCAAGTCCCC 300 

ACCGAACCCA AGAAACTAGA GGAGAATGAG GTTATCCCCA AGAGAATCTC ACCCGTTGCT 360 

AATTACAAGA AGCCCAAACT CCTCTACTGT AGCAACGGGG GCCACTTCCT GAGGATCCTT 420 

CCGGATGGCA CAGTGGATGG GACAAGGGAC AGGAGCGACC AGCACATTCA GCTGCAGCTC 480 

AGTGCGGAAA GCGTGGGGGA GGTGTATATA AAGAGTACCG AGACTGGCCA GTACTTGGCC 540 

ATGGACACCG ACGGGCTTTT ATACGGCTCA CAGACACCAA ATGAGGAATG TTTGTTCCTG 600 

3 3 


GAAAGGCTGG AGGAGAACCA TTACAACACC TATATATCCA AGAAGCATGC AGAGAAGAAT 660 
TGGTTTGTTG GCCTCAAGAA GAATGGGAGC TGCAAACGCG GTCCTCGGAC TCACTATGGC 720 
CAGAAAGCAA TCTTGTTTCT CCCCCTGCCA GTCTCTTCTG AT 762 

myrn^r : 2 3 
mn<v&z : 2 8 1 

h^n^- : mm 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

5 10 15 

Val Ala Glu Ser He Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

50 55 60 

Asp Leu Asp Asp Leu Glu Asp Ser Met He Gly Pro Glu Val Val His 
65 70 75 80 

Pro Leu Val Pro Leu Asp Asn His He Pro Glu Arg Ala Gly Ser Gly 

85 90 95 

Ser Gin Val Pro Thr Glu Pro Lys Lys Leu Glu Glu Asn Glu Val He 

100 105 110 

Pro Lys Arg He Ser Pro Val Glu Glu Ser Glu Asp Val Ser Asn Lys 

115 120 125 

Val Ser Met Ser Ser Thr Val Gin Gly Ser Asn He Phe Glu Arg Thr 

130 135 140 

Glu Val Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly 

3 4 


145 150 155 160 

Gly His Phe Leu Arg He Leu Pro Asp Gly Thr Val Asp Gly Thr Arg 

165 170 175 

Asp Arg Ser Asp Gin His He Gin Leu Gin Leu Ser Ala Glu Ser Val 

180 185 190 

Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr Leu Ala Met 

195 200 205 

Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys 

210 215 220 

Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr Tyr He Ser 
225 230 235 240 

Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly 

245 250 255 

Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu 

260 265 270 

Phe Leu Pro Leu Pro Val Ser Ser Asp 
275 280 

: 2 4 
BB?'J©g£ : 8 4 3 

mn<Dm mm 
mom. : -2Mg 

tin^MM : cDNA to mRNA 

nm 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 

ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

GCCCTACCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATCTGGA TGACTTGGAA GACTCCATGA TCGGCCCTGA AGTTGTCCAT 240 

3 5 


CCCTTGGTGC CTCTAGATAA CCATATCCCT 
ACCGAACCCA AGAAACTAGA GGAGAATGAG 
GAGAGTGAGG ATGTGTCCAA CAAGGTGTCA 
TTTGAGAGAA CGGAGGTCGC TAATTACAAG 
GGCCACTTCC TGAGGATCCT TCCGGATGGC 
CAGCACATTC AGCTGCAGCT CAGTGCGGAA 
GAGACTGGCC AGTACTTGGC CATGGACACC 
AATGAGGAAT GTTTGTTCCT GGAAAGGCTG 
AAGAAGCATG CAGAGAAGAA TTGGTTTGTT 
GGTCCTCGGA CTCACTATGG CCAGAAAGCA 
GAT 


GAGAGGGCAG GGTCTGGGAG CCAAGTCCCC 300 

GTTATCCCCA AGAGAATCTC ACCCGTTGAA 360 

ATGTCCAGCA CTGTGCAGGG CAGCAACATC 420 

AAGCCCAAAC TCCTCTACTG TAGCAACGGG 480 

ACAGTGGATG GGACAAGGGA CAGGAGCGAC 540 

AGCGTGGGGG AGGTGTATAT AAAGAGTACC 600 

GACGGGCTTT TATACGGCTC ACAGACACCA 660 

GAGGAGAACC ATTACAACAC CTATATATCC 720 

GGCCTCAAGA AGAATGGGAG CTGCAAACGC 780 

ATCTTGTTTC TCCCCCTGCC AGTCTCTTCT 840 

843 


S£?iJ#^§- : 2 5 
@2?lJ©^£ : 1 7 2 
@£?|J<DM : 7 ; 7i 

h^o>>- : mm®. 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Ser Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys 

35 40 45 

Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly Thr Val Asp 

50 55 60 

Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin Leu Ser Ala 
65 70 75 80 

Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr 

3 6 


85 90 95 

Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn 

100 105 HO 

Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr 

115 120 125 

Tyr He Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys 

130 135 140 

Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys 
145 150 155 160 

Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 
165 170 

W^m^r : 2 6 
@2?tJ©^£ : 5 1 6 

m<D& : 

h # u i? - : itgm 
mPlOMM ■ cDNA to mRNA 

mm 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC ACGCTGCAGG CTCTCGTCTT CTTAGGCGTC 60 

CTAGTGGGCA TGGTGGTGCC CTCACCTGCC GGCGCCCGCG CCAACGGCTC GGCTAATTAC 120 

AAGAAGCCCA AACTCCTCTA CTGTAGCAAC GGGGGCCACT TCCTGAGGAT CCTTCCGGAT 180 

GGCACAGTGG ATGGGACAAG GGACAGGAGC GACCAGCACA TTCAGCTGCA GCTCAGTGCG 240 

GAAAGCGTGG GGGAGGTGTA TATAAAGAGT ACCGAGACTG GCCAGTACTT GGCCATGGAC 300 

ACCGACGGGC TTTTATACGG CTCACAGACA CCAAATGAGG AATGTTTGTT CCTGGAAAGG 360 

CTGGAGGAGA ACCATTACAA CACCTATATA TCCAAGAAGC ATGCAGAGAA GAATTGGTTT 420 

GTTGGCCTCA AGAAGAATGG GAGCTGCAAA CGCGGTCCTC GGACTCACTA TGGCCAGAAA 480 

GCAATCTTGT TTCTCCCCCT GCCAGTCTCT TCTGAT 516 

3 7 


mm^r : 2 7 
@e^J©g$ : 2 1 0 
@e^J©M : T S J Wt 
h # p i? - : ttM^ 
@S?lJ<DM : K 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Thr Leu Leu Asp Ser Arg Gly Trp Gly Thr Leu Leu 

35 40 45 

Ser Arg Ser Arg Ala Gly Leu Ala Gly Glu He Ser Gly Val Asn Trp 

50 55 60 

Glu Ser Gly Tyr Leu Val Gly He Lys Arg Gin Ala Asn Tyr Lys Lys 
65 70 75 80 

Pro Lys Leu Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu 

85 90 95 

Pro Asp Gly Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He 

100 105 HO 

Gin Leu Gin Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser 

115 120 125 

Thr Glu Thr Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr 

130 135 140 

Gly Ser Gin Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu 
145 150 155 160 

Glu Asn His Tyr Asn Thr Tyr He Ser Lys Lys His Ala Glu Lys Asn 

165 170 175 

Trp Phe Val Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg 

3 8 


180 185 

190 



Thr His Tyr Gly Gin Lys Ala He Leu Phe Leu 

Pro Leu Pro 

Val Ser 


195 200 

205 



Ser Asp 




210 




@e?rJ#-§- : 2 8 




mno&Z : 6 3 0 




mnom mm 




mom : 








nm^UM : cDNA to mRNA 




mm 




ATGTCCCGGG GAGCAGGACG TGTTCAGGGC ACGCTGCAGG 

CTCTCGTCTT 

CTTAGGCGTC 

60 

CTAGTGGGCA TGGTGGTGCC CTCACCTGCC GGCGCCCGCG 

CCAACGGCAC 

GCTACTGGAC 

120 

TCCAGAGGCT GGGGCACCCT CTTGTCCAGG TCTCGAGCTG 

GGCTAGCTGG 

AGAGATTTCG 

180 

GGTGTGAATT GGGAAAGCGG CTATTTGGTG GGCATTAAGC 

GACAGGCTAA 

TTACAAGAAG 

240 

CCCAAACTCC TCTACTGTAG CAACGGGGGC CACTTCCTGA 

GGATCCTTCC 

GGATGGCACA 

300 

GTGGATGGGA CAAGGGACAG GAGCGACCAG CACATTCAGC 

TGCAGCTCAG 

TGCGGAAAGC 

360 

GTGGGGGAGG TGTATATAAA GAGTACCGAG ACTGGCCAGT 

ACTTGGCCAT 

GGACACCGAC 

420 

GGGCTTTTAT ACGGCTCACA GACACCAAAT GAGGAATGTT 

TGTTCCTGGA 

AAGGCTGGAG 

480 

HAP.A APP ATT APAAPAPPTA TATATCCAAG AAGCATGCAG 

AGAAGAATTG 

GTTTGTTGGC 

540 

CTCAAGAAGA ATGGGAGCTG CAAACGCGGT CCTCGGACTC 

ACTATGGCCA 

GAAAGCAATC 

600 

TTGTTTCTCC CCCTGCCAGT CTCTTCTGAT 



630 

m&m^ : 2 9 




Be?iJ©S£ : 1 8 0 




m?\\(Dm t i jm 




h u V - : itlgjyt 





Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Thr Leu Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu 

35 40 45 

Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly 

50 55 60 

Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin 
65 70 75 80 

Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr 

85 90 95 

Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin 

100 105 110 

Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn Ala 

115 120 125 

Thr Pro Ala Pro His Tyr Asn Thr Tyr lie Ser Lys Lys His Ala Glu 

130 135 140 

Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly 
145 150 155 160 

Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe Leu Pro Leu Pro 
165 170 175 

Val Ser Ser Asp 
180 


: 3 0 
SS?iJ©g£ : 5 4 


mnoUM : cDNA to mRNA 

nm 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC ACGCTGCAGG CTCTCGTCTT CTTAGGCGTC 60 

CTAGTGGGCA TGGTGGTGCC CTCACCTGCC GGCGCCCGCG CCAACGGCAC GCTACTGGAC 120 

GCTAATTACA AGAAGCCCAA ACTCCTCTAC TGTAGCAACG GGGGCCACTT CCTGAGGATC 180 

CTTCCGGATG GCACAGTGGA TGGGACAAGG GACAGGAGCG ACCAGCACAT TCAGCTGCAG 240 

CTCAGTGCGG AAAGCGTGGG GGAGGTGTAT ATAAAGAGTA CCGAGACTGG CCAGTACTTG 300 

GCCATGGACA CCGACGGGCT TTTATACGGC TCACAGACAC CAAATGAGGA ATGTTTGTTC 360 

CTGGAAAGGC TGGAGGAGAA CGCTACTCCA GCTCCACATT ACAACACCTA TATATCCAAG 420 

AAGCATGCAG AGAAGAATTG GTTTGTTGGC CTCAAGAAGA ATGGGAGCTG CAAACGCGGT 480 

CCTCGGACTC ACTATGGCCA GAAAGCAATC TTGTTTCTCC CCCTGCCAGT CTCTTCTGAT 540 
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Manal— 2Manal N 

Mana 1 -»2Mana 1^ * Manp 1 — 4GlcNAcP 1 — 4GlcNAcp 1 — Asn 

Mana 1 — 2Mana I — 2Mana 1 ^ 

2) ®.&m 

Siaa2^3Galpl-*4GlcNAcpl ^ 

2 Manal ^ 

Siaa2—3GaIpl-»4GlcNAcPl ' ^Manpl— 4GlcNAcpl— 4GlcNAcpl-*Asn 
Siaa2— 3Gaip l-~4GlcNAcp 1^2 Manal /* 

Siaa2— 3Galpl— 4GlcNAcpl— »2Manal ^ 

2Manpl-*4GlcNAcpl-^4GlcNAcpl— Asn 

S0 4 -—4GalNAcp 1— 4GlcNAcp 1^2 Manal'* 

Fucal^ 
Gaipi— 4GlcNAcpl— 2Manal 

6 ManP 1^4GlcNAcpl-*4GlcNAcp 1—Asn 
Galpl^4GlcNAcpl— 2Manocl^ f | 

Fucal^ 6 Fucal 

3) UffcW. 

Manal ^ ±GlcNAcpl 
3 Manal N i 
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